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(54) yCTPOlJiCTBO JXnS\ BbinPAB/IEHUfl 
OBCAAHOI?! KOflOHHbl 
(57) MaoOpereHiie oTHOCHTcn k He(t)T5iH0M m 
raaoBoi^ npoM-CTM m npeAHasHdMeHO a/)a bu- 
npaBneHMsi o6cdANOi^ ko/iohhu (OK). Ue/ib - 
noBbiujeHMe. HdAe^KHocTM pa6oTbi ycrp-sa aa 
CMCT npeAOTBpaiueHiin ero aaK/iMHMBaHMn b 

CKBaXMHe npM OAHOBpeMeHHOM skohommii 

3HepropecypcoB aa cmct oOecneMeHMii bo3- 
MO)KHocTM yMeHbiueHMR KpyTfltuero MOMeHra. 

3Toro Kopnyc (K) 1 ycip-sa wMeer KOHMMe- 
CKMe npnMyK) m o6pdTHbie HanpaB/iAiou^Me, a 
Ha ero HapyxHOti nosepxHocTM BbinonHeHbi 
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Ko/ibqeBoi^ na3 2 n pdA^a/ibHbie naau 10. Do* 
c/ieAHMe MMeiOT b nonepcMHOM ceMeHWM K 1 
paBHOMepHo M3MeHflK)iuyK)Cfl r/iy6MHy Ann pa- 
Aiia/ibHoro nepeMeiueHMA po/imkoo (P) 5 m 6. 
KOTopue paaMemeHu a naaax 10 c bo3mo>kho- 
CTbK) paAMa/ibHoro nepeMemeHUfl. B KO/ibue- 
BOM naay 2 nocAeAooaTe/ibHo c 

B03MO}KKOCT1>K) BpaiUeHMfl OTHOCliTC/lbHO npO- 

AonbHOi) bCM K 1 ycTdHOB/ieHbt KO/ibua 3, 4 m 8 
c naaaMM 9 Ha oSpaiaeHHbix APyr k Apyry no- 



BepxHocT«x. TAe pacnono^KeHbi Bbicrynbi./l/iH- 
Ma naaoB koabu 3. 4 h 8 b nonepesHoi^ n/iocKO- 
CTM K 1 pdBHB Be/lllMHHe pdAMd/ibHoro 
nepeMeiacHMn P 5 a 6. Me^y xo/ibuaMM 3. 4 
n 8 c B03M0)KH0CTbK) BpaiueHMfl Boxpyr CBoew 
OCM pd3Meu;eH STopow paA P 5 m 6. B cnynae 
CMflTMR OK Ha KaxoM-To ee ysacTKe no bcbmy 
nepMMeTpy abinpaB/ieHMe OK 6yAeT ocyiMecT- 

B/IflTbCfl HenOCpeACTBeHHO BCeMM MeTblpbMR P 

5 M 6. 4 ti/1. 



MaoGpereHMe othocmtcji k HCifnuHOM m 
ra30BoA npoMuiu/ieHHocTM. a mmchho k ycT- 
poMCTBaM Ann BbinpaB/ieHUfi o6caAH0A ko/ioh- 

Ue/ibK) ii3o6peTeMMfl nB/iRercn noBbiuie- 5 
HWe HaAGKHOCTM pa6oTbi ycTpoHCTBa 3a cmbt 
npeAOTBpaiueHiin ero saKntiHuiBaHiin b cxaa- 
xMHe npn OAHoopeMeHHOM skohommm anepro- 
pecypcoo aa cmbt oOecneMeHwn yMeHbiueHiin 

KpyTfllUCrO MOMBHTd. 10 

Ha (t)Mr. 1 cxeMBTHMHO MaoOpaxeHo npcA- 
/laraeMoe ycipoCiCTBo: na 4)Mr. 2 - paapea A-A 
Ma <J)Mr. 1; Ha <J)Mr 3 - paapea B-5 hb <t)Mr. 1: 
Ha 4>Mr. 4 - TpaeKTopMM nepeMemeHMfi oceii 15 
opameHnw jpo/iMKOB, ncpexaTbiBaioiuiixcR no 

XMWTOfl M HCCMRTOl^CTeHKaM 06caAH0k) KO/IOH- 
HU. 

YCTPOMCTBO COCTOMTlia UMflMHAPHMeCKOrO 

MMewiuero KOHMHecKyio npnMyio m oSpaiHyK) 20 
HanpaD/inioiAyK) xopnyca 1, hb Hapy)KHOM no- 
aepxHocTM KOToporo Bbtno/iHen KO/ibueaoH 
haa 2, tab nocneAOBare/ibHo paaMetueHbi um- 
/iMMApHMecKue Ko/ibua, aepxHee 3 m HVDKnee 

4, MC)KAy KOTOpUMM yCTdHOB/ICHbl C BOaMOX* 25 

HOCTb'K) spameHMfl BOxpyrcBoev^ ocm aepxHHw 

P«A PO/IMKOB 5 H HVWKHMM pflA POHMKOB 6, CMBO- 

xeHHwx paaMemeHHUMM b BepxHew m HW)KHeM 
Hacmx Ha MX Topuoowx noBepxHOCTflx Bwcry- 
naMM 7. Me)KAy sepxHuM ii hidkhmm p«AaMM 30 
pomiKOB ycxaHOB/ieHo cpeAHee un/iMHApuMe- 
CKoe KOAbuo 8. BepxHee 3. cpeAnee 8 m hidk- 
He6 4 MM/lMHApHMeCKMC KO/lbUa Bbino/tHeHw c 
naaaMM 9 hb o6patueHHux Apyr k APyry noaep- 
xH0CT«x, TAB pacnonoxBHu Bucrynbi 7 po/in- 35 
KGB. Po/itiKM 5 n 6 ycTaHOBnBHu B naay 2 h 
paAwanbHbix naaax 10 xopnyca. Raaw 10 xop- 
nyca hmbiot b nonepenHOM ceHeHnn Kopnyca 
paBHOMBpHo iiaMCHflioiJuyiocJi r/)y6biHy or bw- 
crynoB 11 k BnaA^naM 12 f\nsk paAManbHoro 40 
nepcMemeHMn poniixoB. Ko/ibua 3. 4 m 8 ycra- 

HOOnBHbl C B0aM0)«(H0CTbK> BpatUeilHfl OTHOCM- 

TenbHo npoAO/ibHovi ocm xopnyca. a aamhb 
naaoB 9 ko/ibu b nonepeMHof^ nnocxocTM xop- 
nyca paBHa paAMa/ibHOMy napeMeiueHMK) po* 45 
niiKOB. B Kopnyce BbtnonneH oceaofk xanan 13. 



YcTpoiiCTBG paOoiaeT cn6AyK)iMMM o6pa- 

30M. 

YCTpOMCTBO Ha KOnOHHC 6ypM/ibHbix Tpy6 
cnycxaiOT b cxaaxMHy m npM aoctmkbhmm mm 
BepxHBi^ rpaHMUbi CMnroro ysacTxa o6caAHoA 
KO/iOMHbi*cnycK npexpamaiOT. SareM OMBHb 

MBA/ieHHO BpaiABK)! K0/10HHy 6ypMi1bHblX 

ipyS. Ec/iM Ko/iOHHa Tpy6 cbo6oaho Bpatuaer- 
cn 3T0 yxaabiBaeT hb to. mto pnAu po/imkob 
BBpxHMA 5 M mm)khmA 6 (4>Mr. 1-4) eiue hb 

BaaMMOACMCTByiOT CO CMRTbIM yMBCTKOM o5- 

cbahom ko/iohhu. HeaHasMTe/ibHO yae/iMMMB 
rny6MHy cnycxa ycTpoi^CTaa, BHOBb Bpau^aioT 
Ko/iOHHy eypMHbHUx Tpy6. Aa/ibHej^ujMM cnycK 
ycTpoMCTBa npBKpaiuaiOT b tom c/iyMae, bcam 

npM BpaUIBHMM KOnOHHbl Tpy6 B03HMKaeT CO* 

npoTMBncHMe ee BpaiueHMio. MTocBMAere/ibCT* 
Byer 06 ynope po/imkob ycTpoi^CTsa b cmatuA 
yMBCTOK o6caAHOM KonoHHbt. Rocne aioro co- 
aAaiOT uMpxy/iflUMK) npoMueoMHoA mmakoctm 
B CKBaxMHe. KOTopan npoxoAMT uepea oceBOi^l 
KBHan 13 Kopnyca 1 m noc/ie BbixoAa m3 Hero 
OMuaaer po/imkm m cnocoScrayeT mx ox^a^icAe- 

HMK). flpM BpaUieHMM KO/IOHHbl 6ypM/1bHbJX 

Tpy6 BpautaeTCR xopnyc 1 ycTpoAcraa. npw 
aroM po/iMK, HdxoAntUMficfi ao anaAMHe 12 pa- 
AMB/ibHoro naaa 10 xopnyca ((t>Mr. 4). oxaauBa* 

BTCn npMXaiblM OAHOBpCMeHHO K CMPTOll 

CTCHxe o6caAHO^t xonoHHbi m Any paAManbHOro 
naaa xopnyca. B peaynbrare Merc npoMCXOAHT 
nepeKaTbiBdHue po/iMxa no ynoMUHyrbiH no* 
BepxHocTnM oScBAHOi^ KonoHHbi M Kopnyca yc- 
rpoMCTBa. B to xe apeMsi po/iMx. 
pacno/ioxeHHbift c npoTMBonono)KHoA cropo- 
Hbi xopnyca 1, ynnpaeTCR a HecMsiTyK) CTenxy 
o6caAHOi% KonoHHu m nepexaTuaaeTcn oaho- 
BpeMeHHo no axoi^ nosepxHocTM m Any pbam- 
a/ibHoro naaa xopnyca. npM 3tom 
HanpaaneHMe nepexaTbiaaHMn po/iMxoa m spa- 
tUBHMe, CBnaaHHUx c HMMM BepxHero. cpeAne- 
ro M HM)KHero UM/iMHApimecxMx Koneu 3, 8 w 4, 
coBnaAaeTC HanpaB/ieHMBM apaiueHMsi xopny* 
ca 1 ycTpoMCTBB. B npouecce nepexaTUBaHusi 
po/iMKOB no Any paAManbHoro naaa 10 ohm 113 
BnaAMHbi 12 nepeMemaioTcq hb aepuiMHy 11. 
MTO conpoao)KAaeTCfl npMHyAMTe/ibHbiM aw- 
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.AOM^eHiieM po/iiiK08 113 Kopnyca nojx acmct- 
BMeM 0O3HMKaK)iMero 60KO80ro (Bbmpao/i«K)- 

mero) yCM/lM9, ripM BblflBHXeHHH PO/IMKOB MX 

BwcTynw 7 nepeMeiuamcu no naaaM 9. koto- 
pwe npeAycMOipeHbi b Ko/ibqax 3, 4 m 8. Hpn 5 
3T0M TpaeKTopHfi nepeMeiMeHMfl ocm Bpame- 
HMfl ^o/iMKa, nepeKaibiBaioiMerocw no HecM«- 
TOM creHKe oGcdAHOi) ko/iohhu, 6yAer HMerb 

BMA OKpyXHOCTM, ROKaaaHHOM Ha <J)Mr. 4 

cnnouiHOM /iHHMew. ucHxp KOTopoM coanaAaer 10 
c ucHipoM oBcaAHOM Ko/iOHHbi. Ocb xe Bpa- 
ii4eHM« poHMKa* nepeKaiwDaiomerocp no cma- 
TOM CTCHKe KonoHHbi M BbinpaB/iflioiuero ce. 
GyACT nepeMemaibcsi no napa6o/iwMecKoii 
TpaeKTopMM, KOTopa« noKaaana Ha tom ;Ke <})m- 15 
rype nyHKTwpHOM /iMHweii. 3to npowcxoAWT 
M3-3a Toro, 4T0 ycM/iMe. HeoOxoAviMoe jx^n bu- 
npasneHMsi CMnroro y^acTxa oGcaAHOM konoH- 
Hw BcerAa MeHbiue ycMnun, Heo6xoAMMoro 

A^«nepBMMH0MAe<t)OpMaMMMTOMKeK0/lOHHbl. 20 

Po/iMK. nepexaTbiBaioiMMMCJi no necMnTOfi 
CTCHxe o6caAHoA ko/iohhu. nepeMeiuancb m3 
BRdAMHbi 12 Ha aepiuMHy 1 1 Ana paAna/ibHoro 
nasa. OTOABMraer xopnyc 1 ycrpowcTBa ot ne- 

CMflTOi^ CTCHKM B CTOpOHy CMJITOM. BbtABMXe- 25 

HMC po/tMKOB M3 Kopnyca npexpaiuaeTCfl 
noc/ie AOCTHxceHMfl mmm bcpiumh 1 1 Ana paAw- 
a/ibHoro naaa. MaxcwMa/ibHoe paccroflHue* Ha 
KOTopoe nepeMetuaercii po/ii^K. Bbinpaa/inio- 
iMMM CMnryio cre^Ky o6cdAHOM ko/iohhw. 6y- 30 
ACT paaHO cyMMe paccTonnMM. na xoropbie 
BUABMraK)TC« M3 Kopnycd ynoMPHyruw m npo- 
TMBO/iexaiuMM eny po/imkm. B c/iynae CMqnifi 

OSCaAHOlt KO/lOHHbi Hd KdKOM-TO CC yMaCTKC RO 

BceMy nepMMerpy BbtnpdB/ieHiie ko/iohhw 6y- 35 
Aer ocymecTB/isiTbC« HenocpcACTBeHHO Bce- 

MM MeTbtpbMfl pO/IMKaMM. TdKMM o6pa30M. B 

npouecce OAHoro oGopora Kopnyca 1 ycrpojl- 
CTBa BiiinpaB/iPeTcn ynacroK o6caAHoi^ kohoh- 
HM, paBHbiPl no A/iMHe cyMMapno^i bwcotc 40 
BepxHero m HM)KHero ppaob po/imkob. fl/iji bu- 
npae/ieHMsi HM^Ke/iexaiuMx CMnrux yMacrxoB 

OGCdAHOA KO/IOHHU yCTpoitCTBO AOnyCKdlOT M 

noBTopsiiOT onMCdHHbie onepauMM. 

45 

n p M M e p. X^onycTMM o6caAHa» xonoHna 
AnaMBTpoM 299 MM (Mapxa cia/iM K, ro/iiuMHa 
creHKM 12 mm) CMura na r/iy6MHe 3000 m. j^/iq 
Tpy6 Taxo^^ npoMHocTM napyxHoe Aae/iCHMe. 
npM xoTopoM HanpnxceHMc b re/ie rpyObi aoctm- 50 
raer npcAe/ia leicyMecTM. paano 130 kPc/cm^. 
3T03HaHMr. HTO Ann cm«tm5i o6caAHwx xonoHH 
yxa3dHH0A npoMMocTw AOcraroHHO napyxHoe 
Aaa/iCHMe nopnAxa 130 xFc/cm^ /J/ui BunpaB- 
/leHMfl TaxMx KonoHH Tpe6yeTcn Taxxe Aaa/ie- 55 
HMC (m/im 6oKOBoe BbtnpaB/inioLMee ycM/iMe) b 
npeAe/iax 130 xfc na Ka^KAbii;^ xBaApaTHwi^ 
caHTMMerp KOHTaxia paGoMero aneMenra (d 
AaHHOM c/iyMae po/imkob ycrpOMCTBa co cm«- 

T0l% CTCHKOM 06caAH0i) KO/IOHHbl. 



ycrpoMCTBo cnycKacTCP Ha rny6Mfiy 3000 
M Ha 6ypM/ibH0M KO/iOHne AwaMerpoM 140 mm 
(Mapxa cra/iM K» ro/iiuMHa CTenxM 10 mm). ripM- 
Benenny^ Bee 1 nor. m raKot^ ko/iohhu paaen 
Pnp = 38»8 kFc/m. npeAen rexyMecTM Oreit = 
5000 xrc/cM^. 

Bee Bcei^ 6ypM/ibHoA ko/iohhu 6yAeT 

P = 38.8 -3000- 116400 kFc. 

ripM K03i|)(|)Mi4MeHTe 3anaca nposHOCTW 
K- 1.3 

C/Aon. =3846 Kf c/cM^ 

Ohp = -^+3rL : (1) 



Oh = 



Sce»i,ipy6bi 
. SceM.Tpy6i4 = 40.7CM ^ : 

^H=^4|^^=2860 Krc/cM2 . 
MoMeHT conpoTMeneHMfl KpyMeHMio 



W = 



16 



rfle Dud- cooTBercTBeHHO HapyjKHuA m 
BHyrpeHHHA AHaMerpbi eypiuibHoA koaohhu. 
m; 

W=2JlT|Jli(,-0.86'). 

= 0,000244 M = 244 CM ^ . 

143(1) 

3r?ac =f/nn -f;2 : 



icac — f / np 



V 3 

OTKyAa AOnycTMMUM MOMeni. c xoropuM 
MOXHO CKpyHMBaTb 6ypM/ibHyK) KO/ioHHy An« 
npMBeAeHMA ee bo apameHMe, 6yAeT 



M = W 



^/m^dl ^244 /.3846 ' - 2860^ 
=361120Kr^.CM = 361lKr.M, ^ 
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TorAa ycw/iMe. B03MMKaK)mee ot 3Toro mo- 

MCHTd. COCTaeUT 



^ _ M _ 3611 
^ Di 0.089 



= 40573 kPc. 



rjxe D 1 - HapyKHbiM AwaMerp Kopnyca ycTpoi^- 
CTDd (viaroTaBnuBaeTCfl na YBT AMdMerpoM 
178 mm), m. 

Hpn BucoTe oAHoro po/iMKa 100 mm. A^a* 
Meipe 40 mm m BbiAB^^eHMii Ka)KAOro ponnKd 
Ma Kopnyca ycrpoi^CTBa na 5 mm n/ioiuaAt» kom- 
TaKTa Skoh. po/iMKOB CO CMfiToA cTeHKoA o6- 

CaAHOA KO/IOHHU 6yAeT M3MeHRTbCfl OT 1 AO 
145 CM^ 

BoKOBoe Bbinpa8/i5iioiuee ycMnne. coaAd* 
BaeMoe ycrpoAcTBOM. pdBHO 



10 



15 



20 



Qsun — 



Q 



3to ycM/me no Mepe BiAjxnuMwm ponM* 
KGB M3 KBHaBKM Kopnyca ycTDOMCTBa 6vneT 
M3MeHfiTbcn OT 40573 ao 280 kFc/cm^, mto 
3HaMMTe/ii»H0 npeBOCxoAMTycM/ine. hboOxoam- 
Moe A^'* BunpaaneHMfi paccMdTpMBaeMoA 

CM5IT0(t OOcaAHOi^ KOnOHHbl. 



25 



30 



(DopMyna iiaoOpeTeHMn 
YcTpo^iCTBO fins\ Bbinpae/ieHMn o6caAHOM 
KonoHHU. BK/iiOMatoLMee Kopnyc c KOHHMecKM- 
MM npuMOH 14 o6paTHOM Hanpas/inioiAHMM m 
KO/ibueBbiM na30M Ha Hapy)KHOi) noeepxHo- 
CTM. noc/ieAOBaTe/ibHo ycraHOBneHHbie b 
KO/ibueaoM naay Kopnyca xo/ibua c naaaMM Ha 
saaMMHo o6paiMeHHbix nosepxHOCTqx. ycra* 
HOB/ieHHbie Ha Kopnyce Me)KAy KonbqaMM c 
B03M0)KH0CTbl0 Bpau;eHH59 pOAHKH c BucTyna* 

MH B BepxHe£) H HPiMHe^ MacTRx. pacnono)KeH* 
HbiMM B naaax Koneq, OT/iHHaK>iueecii 

TCM. HTO, C Ue/lbK) nOBblUieHVIR HaAe)KH0CTI1 

pa6oTU ycTpoi4CTBa aa cmct npeAOTspaiMeHHA 
ero aaxiinHMBaHHR b cxsaKMHe npn OAHoape- 
MCHHOit 3KOHOMHI1 anepropecypcoB aa cmct 
06ec^e^eHH5lyMeHbUJeHl151 xpyTniueroMOMeH- 
Td. Ha napyxHoit noBepxHocTn xopnyca bu- 
no/iHCHu paAftia/ibHbie naau. HMeiouiue b 
nonepeHHOM ceMeHMn xopnyca pasHOMepHo 
HaMeHRtotuyiocR rny6HHy a/i^ paAHa/ibHoro 
nepeMeiAeHMR ponnKoa, npuneM po/imkm paa- 
MetueHbi a paA^d/ibHbix naaax Kopnyca c 
BoaMOxcHOCTbK) paAHd/ibHoro nepeMetue- 
HHR. Ko/ibua ycTanoB/ieHbt c eoaMOKHOCTbio 
BpaiueHMR oTHocHTenbHO npoAO/ibHoil och 
KOpnyca. a A^MHa naaOB xo/ieu b nonepenHoA 
nnocKOCTH xopnyca paBna BeniiMMHe paAMa/ib- 
Horo nepeMeiAeHHR po/imkod. 
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[1st page] 

(54) DEVICE FOR STRAIGHTENING 
CASING 

(57) The invention relates to the oil and 
gas industry, and is designed for 
straightening casing. The aim is to 
improve the reliability of operation of the 
device by preventing it from jamming 
downhole while at the same time saving 
energy resources by making it possible to 
reduce the torque. For this purpose, body 
1 of the device has tapered forward and 
reverse guides, and [abstract continued 
on p. 2] 
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[figure under first page of columns 1 and 2] 

[see Russian original for figure] 
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[Abstract, 2Dd page, Ist column] 



[Abstract, 2nd page, 2nd column) 



annular slot 2 and radial slots 10 are made 
on its outer surface. The radial slots have, 
in the transverse cross section of body 1, a 
uniformly varying depth for radial 
displacement of rollers 5 and 6, which are 
disposed in slots 10 so that they are 
capable of radial displacement. In annular 
slot 2, rings 3, 4, and 8 are mounted in 
series so that they can rotate about the 
longitudinal axis of body 1, said rings 
having slots 9 on facing surfaces, 



where lugs are disposed. The length of 
the slots for rings 3, 4, and 8 in the 
transverse plane of body 1 is equal to 
the radial displacement of rollers 5 and 
6. A second row of rollers 5 and 6 is 
disposed between rings 3, 4, and 8 so 
that they can rotate about their own 
axes. If the casing is collapsed in any 
section along the entire perimeter, the 
casing will be straightened directly by 
all four rollers 5 and 6. 4 drawings. 
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The invention relates to the oil and gas industry, and specifically to devices for 
straightening casing. The aim of the invention is to improve the reliability of operation of 
the device by preventing it from jamming downhole, while at the same time saving energy 
resources by making it possible to reduce the torque. 

The aim of the invention is to improve the reliability of operation of the device by 
preventing it from jamming downhole, while at the same time saving energy resources by 
making it possible to reduce the torque. 

Fig. 1 schematically depicts the proposed device; Fig. 2 shows the A — A section in 
Fig. 1; Fig. 3 shows the B — section in Fig. 1; Fig. 4 shows the trajectory of motion of the 
axes of rotation for the rollers rolling over collapsed and uncollapsed walls of the casing. 

The device consists of cylindrical body 1 with tapered forward and reverse guide, on 
the outer surface of which slot 2 is made, where cylindrical rings, upper 3 and lower 4, are 
disposed in series, between which an upper row of rollers 5 and a lower row of rollers 6 are 
mounted so that they can rotate about their own axes, and said rollers are provided with lugs 
7 disposed in the upper and lower portions, on their end faces. The middle cylindrical ring 8 
is mounted between the upper and lower rows of rollers. The upper 3, middle 8, and lower 4 
cylindrical rings are made with slots 9 on facing surfaces, where lugs 7 of the rollers are 
disposed. Rollers 5 and 6 are mounted in slot 2 and radial slots 10 of the body. Slots 10 of the 
body have, in the transverse cross section of the body, a uniformly varying depth from 
depressions 11 to ridges 12 for radial displacement of the rollers. Rings 3, 4, and 8 are 
mounted so that they can rotate relative to the longitudinal axis of the body, and the length of 
slots 9 of rings in the transverse plane of the body is equal to the radial displacement of the 
rollers. Axial channel 13 is made in the body. 
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The device operates as follows. 

The device is lowered downhole on a drillstring, and it stops when it reaches the 
upper boundary of the collapsed section of casing. Then the drillstring is rotated very slowly. 
If the drillstring rotates freely, this indicates that the rows of upper 5 and lower 6 rollers 
(Figs. 1-4) are not yet engaging the collapsed section of casing. After the depth to which the 
device is lowered is slightly increased, the drillstring is again rotated. Further lowering of the 
device stops when resistance to rotation of the drillstring is encountered, which suggests that 
the rollers of the device are set in the collapsed section of casing. After this, circulation of 
washing fluid is created in the well, the fluid passes through axial channel 13 of body 1 and 
after it emerges from the chanjiel, it washes over the rollers and helps cool them. As the 
drillstring rotates, body 1 of the device is rotated, where the roller found in depression 12 of 
radial slot 10 of the body (Fig. 4) is squeezed simultaneously against the collapsed wall of the 
casing and the bottom of the radial slot in the body. As a result, the roller rolls over the 
aforementioned surfaces of the casing and the body of the device. At the same time, the roller 
disposed on the opposite side of body 1 is set on the uncollapsed wall of the casing and 
simultaneously rolls over this surface and the bottom of the radial slot in the body. Here the 
direction of rolling of the rollers and the rotation of the upper, middle, and lower cylindrical 
rings 3, 8, and 4 coiuiected thereto coincides with the direction of rotation of body 1 of the 
device. During rolling of the rollers along the bottom of radial slot 10, they move from 
depression 12 to high point 1 1, which is accompanied by forced 
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advance of the rollers from the body under the action of the lateral (straightening) stresses 
arising. As the rollers advance, their lugs 7 move along slots 9 which are provided in rings 3, 
4, and 8. Here the trajectory of motion of the axis of rotation for the rollers rolling along the 
uncoUapsed wall of the casing will have the shape of a circle, shown in Fig. 4 by a solid line, 
the center of which coincides with the center of the casing. The axis of rotation of the roller 
rolling along the collapsed wall of the string and straightening it will move along a parabolic 
trajectory, which is shown in the same figure by a dashed line. This occurs because the stress 
required to straighten the collapsed section of casing is always less than the stress needed for 
initial deformation of the same string. The roller rolling along the uncollapsed wall of the 
casing, by moving from depression 12 to high point 1 1 of the bottom of the radial slot, draws 
body 1 of the device from the uncollapsed wall toward the collapsed wall. The advance of the 
rollers from the body is stopped after they reach high point 1 1 of the bottom of the radial slot. 
The maximum distance over which the rollers move while straightening the collapsed wall of 
the casing will be equal to the sum of the distances to which the aforementioned and the 
opposing rollers advance from the body. When the casing is collapsed in any section along 
the entire perimeter, the casing will be straightened directly by all four rollers. Thus during a 
single revolution of body 1 of the device, a section of casing is straightened that has a length 
equal to the total height of the upper and lower rows of rollers. In order to straighten lower 
collapsed sections of casing, the device is lowered and the operations described are repeated. 

Example, Let us assume that a casing of diameter 299 mm (K grade steel, wall 
thickness 12 mm) has collapsed at a depth of 3000 m. For pipes of this strength, the external 
pressure at which the stress within the body of the pipe reaches the yield stress is equal to 130 
kgf7cm2. This means that an external pressure on the order of 130 kgf/cm^ is sufficient for 
collapse of casing of the indicated strength. A pressure (or lateral straightening stress) within 
the range of 130 kgf per square centimeter of contact for the working member (in this case, 
between the rollers of the device and the collapsed casing wall) is also required to straighten 
such strings. 
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The device is lowered to a depth of 3,000 m on a drillstring of diameter 140 mm (grade K 
steel, wall thickness 10 mm). The relative weight per running meter for such a string is equal to Prel 
= 38.8 kgf/m, the yield stress is Oy = 5000 kgf/cm^. 

The weight of the entire drillstring will be 

P = 38.8-3000 = 1 16,400 kgf. 

For a safety factor K=\3 

-...«e = ^ = ^°=3846kgf/cm^ 



P 

^pipe cross SBdlon 
^pipe cross section ~ 40. 7 cm-^ ; 

116400 



a. =- 



" 40.7 
The torsional moment of inertia is 



= 2860 kgf /cnf. 



D 0.14 



where D and d are respectively the outer and inner diameters of the drillstring, m; 

^=ll±|lf (1-0.8^)= 



From(l) 



= 0.000244 m3 = 244 cm^. 



M I 



^2 _2 



3 

Hence the permissible torque that can be applied to the drillstring to make it rotate will be 



= 361 120 kgfcm = 361 1 kgfm. 
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Then the stress arising from this torque is 



a 0.089 



where D\ is the outer diameter of the body of the device (manufactured from drill collar of 

diameter 178 mm), m. r u 

For a height of one roller equal to 100 mm, diameter 40 mm, and advance of each 
roller from the body of the device by 5 mm, the contact area Scon between the rollers and the 
collapsed casing wall will vary from 1 cm^ to 145 cm^. 

The lateral straightening stress created by the device is equal to 

Q_ 

Hon 

This Stress, as the rollers advance from the groove in the body of the device, will vary 
from 40573 to 280 kgf/cm^, which significantly exceeds the stress required to straighten the 
collapsed casing under consideration. 
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A device for straightening a casing, including a body with tapered forward and 
reverse J!Tm^^n\nn7\^r slot on the outer surface, rings with slots on facmg surfaces 
hIt"?mlteTtTeries in the annular slot of the body, rollers with lugs - the upper and 
lowerparts that are disposed in slots of the rings, said rollers being "J^y^^^f^ °" ^^^.^^^^^^ 
SeeX rings so that they can rotate, distinguished by the fact that, with the aim of 
^^Trnt^ftL relLbUity of operation of the device by preventing it from jamming m the well 
^r^tCsa^Sving energy resources by reducing the torque, nuiial s ojs - -^^^^^ 
on the outer surface of the body that have, in the transverse cross section of the body, « 
Ifo^y var^^g depth for radial displacement of the rollers, where the rollers are disposed 
rie mdill Ttf of the body so that they are capable of radial displacement the nn^ are 
Itted so that tley can rotaL relative to the longitudinal axis of the body, and the length of 
n^s in Ae riU in the transverse plane of the body is equal to the radial displacement of 



the rollers 

[figures under columns 7 and 8] 

[see Russian original for figure] 



A-A 

[see Russian original for figurel 

Fig. 2 

B—B 



Fig. 3 
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